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Dextran-polyamine hydrogels are made using a 1pot-2step process.
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Abstract
Hydrogels are networked polymers with hydrophilicity that helps them to retain an ample amount of water. Recent research on hydrogels have been focusing on their use as tissue scaffolding, wound dressings,
and drug delivery agents. Polydopamine is formed from the oxidation of dopamine and is attractive as a biomaterial because of the adhesive properties it imparts due to the catechol motif. We proposed
polydopamine may be have utility as an antioxidant, as its precursor dopamine has antioxidant properties. We recently developed a method of preparing polysaccharide-polyamine hybrid hydrogels by first
reacting the less reactive polysaccharides with the cross-linker epichlorohydrin and completed by the addition of polyamines. Herein we have expanded this methodology to utilize polydopamine as the
polyamine. We successfully prepared hydrogels with 10:1, 4:1 and 2:1 dextran:dopamine mass ratios. Using electrostatic crosslinks we also prepared hydrogels from dextran sulfate and polyethylene imine
(PEI) modified with polydopamine, synthesizing 1:1 and a 2:1 PEI:dextran mass ratio hydrogels.
3. Conclusions
Inclusion of PDA in the epichlorohydrin crosslinked gels results in increased swelling which is most likely due to decreased crosslinking. There is a decrease in the modulus with
increased PDA which is also likely due to decreased crosslinking. Antioxidant activity confirmed by ABTS assay and increases with an increase in PDA. The opposite is observed
for the dextran sulfate-PEI gel system where PDA has no effect or reduces swelling. This system relies on electrostatic crosslinks and thus PDA does not interfere with the
crosslinking mechanism. PDA however may make the gels more hydrophobic thus reducing the swelling.
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1. Introduction
Hydrogels can be prepared in a variety of methods. Herein
we utilized two methodologies:
Antioxidant Activity: ABTS+˙ quenched by 
PDA containing hydrogels.
Increasing PDA increases swelling in Dex:PDA hydrogels while the minimal effect on 
Dex:PDA:PEI gels
PDA confirmed by FTIR. Indole and indoline C=C and C=N stretching modes observed.
Dex:PDA
PEI increases the modulus of hydrogels while 








-ve control +ve control
Polydopamine can be used directly or incorporated into the 
hydrogels using polyethylene imine (PEI) modified with 
polydopamine (PDA).
Polydopamine (PDA) is an interesting biomaterial prepared
from the oxidation and self-polymerization dopamine.
1. Chemical Crosslinking
2. Electrostatic Crosslinking
Chemically Crosslinked PDA gels Electrostatically Crosslinked PDA gels
In situ synthesis of silver nanoparticle 
(AgNP) in hydrogels via reduction by 
PDA.
Antibacterial activity confirmed for 
gels with AgNPs in both 
Pseudomonas aeruginosa (Gram-
negative) and Staphylococcus aureus  
(Gram-positive) bacteria.
Electrostatic hydrogels from dextran sulfate and PEI or PEI-PDA 
copolymerDextran-PDA
10:1 4:1 2:1Dextran
2:1:0.2 2:1:0.5 2:1:12:1 Dex-PEI
Dextran-PEI-PDA
Increasing PEI content, reduces the swelling 
ratio. PDA in these gels also results in reduced 
swelling.
